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First Demonstrator
Conclusions
The array waveguide sensor can be used in several situations
where a deformable, high resolution tactile sensor is needed. A
first prototype is constructed with Truemode™ polymer
waveguides. Using novel silicone waveguides, this sensor can even
be made stretchable.
Silicone waveguides
Waveguides in Truemode™have limited flexibility and are certainly
not stretchable enough to make an artificial skin. Therefore,
silicone waveguides are developed. Optically clear silicones with a
higher refractive index are used as core material for waveguides.
Principle
Two layers of polymer waveguides are separated by a thin layer
of soft silicone. A force exerted on a crossing point of two
waveguides couples light from an input waveguide to an output
waveguide. The amount of coupled light measured at the
output, depends on the applied pressure.
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Send light into input 
waveguides
Measure light in 
output waveguides
External force creates coupling 
between crossing waveguides
When pressing the sensor, light is 
coupled to an output waveguide
1. Waveguides in Truemode™ are 
patterned by UV lithography on 
top of a silicone cladding layer
2. The channels are filled 
with soft silicone
(Dow Corning® SE1740)
3. Two substrates with filled 
waveguides are bonded together 
using a thin layer of soft silicone
4. Array waveguide sensor
From the back, light is sent 
into an input waveguide
First results of waveguides in silicone. From the rightmost picture, it 
can be seen that light is guided into these structures
1. Start from a cured 
silicone cladding layer
2. Press liquid silicone 
core material between 
a micromould and the 
cladding layer
3. Cure silicone 
by heating
4. Release
An artificial optical skin is a surface with a large number of optical pressure sensors. Robots require these
tactile sensors to interact with humans or operate in non-structured environments. Recently, robotic
surgery is introduced for advanced operations. When the artificial skin is attached to this robot’s fingers,
it can provide valuable tactile information to the operator.
The existing artificial skins consist of electrical sensors and are not very flexible, although mechanical
flexibility is a requirement for many of the applications. Therefore, a very flexible or even stretchable
artificial skin with optical pressure sensors is developed. Compared to their electrical counterparts,
optical sensors can be very precise, are not subject to interference and do not require excessive electrical
connections.
Da Vinci®surgical system at AZ Sint-Lucas, Ghent, Belgium
Surgeon is operating 
from a distance
Tactile sensors are required 
to handle delicate objects
An artificial skin on the instruments can provide 
valuable tactile information to the operator
Introduction
